In this investigation the effect of large web opening on the on the behaver of beams made by normal concrete (NC) and reactive powder concrete (RPC) have been studied. The experimental work consists of casting and testing in flexure 12 rectangular simply supported reinforced concrete beams. The main parameters of this test are opening locations and normal concrete and RPC location with is the section. The ultimate loads, cracking loads, load -deflection behavior, skew of the openings (deflection at the two opposite corners of openings) and ductility were discussed. These results showed that increase ultimate loads (Pu) and stiffness by increase RPC layers. The using RPC layers increase ultimate load about (1-30) %. Using RPC in compression fiber is found to be more effective than using RPC in tension fiber. The cracking load of hybrid beam with one layer of RPC in compression fiber (having one opening) higher than NC beams by 48.5%. The ultimate strength was decreases with increases opening about (4-21)%, thus indicating that the stiffness decreases accordingly. Hybrid beams with RPC in tension fiber failed with less crack than those for hybrid beams with RPC in compression fiber at the same number of openings. The skew at opening of flexural zone show greater values than the skew at opening in shear zone for each beam until failure. The increase in the number of openings leads to increase in the ductility because it reduces the strength of beams. 
INTRODUCTION
In modern building construction, transverse openings in reinforced concrete beams are often provided for the * Corresponding author: E-mail : nidaaqj@gmail.com passage of utility ducts and pipes. These ducts are necessary in order to accommodate essential services such as water supply, electricity, telephone, and computer network. These ducts and pipes are usually placed underneath the soffit of the beam and for aesthetic reasons, are covered by a suspended ceiling, thus creating a dead space. In each floor, the height of this dead space adds to the overall height of the building depending on the number and depth of ducts. Therefore, the web openings enable the designer to reduce the height of the structure, especially with regard to tall building construction, thus leading to a highly economical design. The openings can be of different shapes and sizes as circular, square or rectangular [1] .
Mansur et al. [2] , examined the strut-and-tie model for the analysis of a reinforced concrete beam that contains geometric discontinuities in the form of a transverse circular opening in the web. The presence of an opening in the web of a reinforced concrete beam leads to many problems in the beam behavior such as reduction in the beam stiffness, excessive cracking, excessive deflection and reduction in the beam strength [3, 4] .
Maaddawy and Ariss [5] , conducted studies on RC beams with web openings strengthened in shear with externally bonded CFRP composite sheets. Javad and Morteza [6] investigated the effect of small circular openings on the shear, flexural and ultimate strength of beams made by normal and high strength concrete. Strengthening of rectangular openings at the shear zone was studied by The behavior and failure modes of RC beams with web openings strengthened with externally bonded CFRP sheets has been investigated by Chin et al. [7] .
No research was conduct for RC beams having Large openings a fortified with RPC. Therefor the aim of this research is investigate the amount of the effect of the presence of large opening in the web of reinforced concrete beams fortified with RPC layers and the evaluation of these effects which includes the effect on the ultimate strength, the type of failure, deflection, skew of openings, ductility The main factors in this study is the number of web openings along the span and RPC layer locations. The results of ultimate strength, load-deflection, failures modes, deflection, skew of openings, ductility will be discussing.
EXPERIMENTAL PROGRAM
A total of twelve beams with different large web opening and RPC lagers Locations were investigated. The details shape and size of beams were shown in Fig. 1 . The details of these beams are shown in Fig. 2 , all detailing specifications were as pre recommendation of ACI 318M-14 [8] and NZS3101-2(2006) [9] .
Materials used
In this study two types of concrete are used, type one: reactive powder concrete (RPC) this concrete contains (high content of cement+ fine aggregate, silica fume, superplasticizer with water and steel fiber) with mix proportion equal to 1:1:0.25 , type two: Normal strength concrete (NC) "conventional concrete" this concrete contains (cement, fine aggregate, coarse aggregate and water) with mix proportion equal to 1:1.5:3.Two sizes of
B1N B1RN
B1NR B1RNR (a ) Group one opening at flexural zone location. steel reinforcing bars were used in the tested beams, deformed bars of size (Ø8) mm were used as longitudinal reinforcement, and deformed steel bars of size (Ø 4) mm were used as closed stirrups The results in Table1 conform to the limitation of the Specification ASTM A615 [10] .
Casting Procedure
Casting of NC beams was done by placing the specific concrete into molds continuously in a three layers with each layer being vibrated using a table vibrator to obtain a more compacted concrete. For hybrid beams (two or three layers beams), bottom layer which may be NC or RPC was mixed and placed first, then top layer (RPC or NC) was mixed and placed above the first one, with each layer being vibrated using a table vibrator to obtain more competed concrete. The time period between the placing of the two layers was about (55-60) minutes where the top to ensure good interaction between the two layers. This time it was obtained by conducting an initial sitting time experiment for RPC the test was performed according to ASTM C191-13 [11] by Vicat Needle and the setting time was about (45-50) minutes for NC.
Test set-up and Instrumentation
The loading was applied through a hydraulic jack. Fig. 3 dial gauge was used to measure the vertical deflection (displacement) at mid-spans dail gauge A, quarter-span dial gauge B and skew of openings dial gauge C and D (measure the deflection of opening) at beam one and two openings only, used a metal pieces put at two locations the first are glued on top corner of opening by epoxy resin and the second are glued on opposite bottom corner of opening by epoxy resin. As shown Fig. 4 . The use of devices with high accuracy is required to calculate the amount of strain in the steel was used. Locations of strain gauge were selected to give an impression about what is happening of strain and stress in steel reinforcement as shown Fig. 5 . The load is increased gradually and in every 2.5 kN step for all the strain reading is taken by the data logger. 
RESULTS AND DISCUSSIONS

Cracking Loads Results
The results of load at which the first visible crack was detected were listed in Tables 2 and 3 . The results shown that the cracking load increases when ultimate load increases. The ratio of cracking load to ultimate load (Pcr/Pu) was generally between 18% and 30%. It ranges from 14 kN in beam B3N to 39 kN in beam B1RNR. This ratio increases with the RPC layer in tension or compression or together. This ratio reduction with increase number openings
Effect of Openings
The results of the effect of the number of openings on first crack load are listed in Table 2 . The results shown that these parameters affect the cracking load and ultimate load in a similar way with increase openings beam stiffness will reduction and consequently reduction both the cracking load and ultimate load 
Effect of RPC Layers
The results of effect of RPC layers in on first crack load were listed in Table 3 . These parameters affect the cracking load and ultimate load in a comparable way that because of attributed to the fact that found RPC layer will increase beam stiffness and consequently increases both the cracking load and ultimate load. For hybrid beams with RPC in compression values for cracking loads higher from tension are recorded due to the tension faces of these beams are always NC which has a lower flexural strength (and consequently lower cracking load) than that of RPC. 
Ultimate Loads of the Tested Beams
The reduction in the ultimate failure loads results presented in the Table 4 it is clear that the presence of an openings not only reduced the ultimate load capacity of the beam but also changed the failure mode from a flexural mode to a shear mode of failure. The results presented in the Table 5 generally show that ultimate loads (Pu) increase with the increase of RPC layer hybrid beams with RPC in compression show generally higher ultimate loads than those of hybrid beams with RPC in tension. All above results indicate that using RPC in compression and tension is more effective than using RPC in compression only and tension only This behavior may be attributed to the combined contribution in increasing the beams stiffness which allows such beams to sustain higher loads before failure.
where S.GT-strain gage at Top, S.GB-strain gage at Bottom 
Failures Modes
The type of failure of tested beams with opening was characterized by the formation of cracks at the location as shown Fig. 5 . Failure modes of tested beam are given Table 6 .
Table 6
Modes of failures of the tested beams. 
Beams
Load-Deflection Curves
The results showed that the load-deflection of all beams at the first stage loading was similar. After that the deflections at mid-span show greater values than the deflections at mid opening in shear span for each beam until failure as shown in Figs. 7-14 shows load-mid-span deflection relationships at dial gage (A) and Figs. 15-21 shows load-mid opening deflection in shear span at dial gage (B), and Fig. 22 shows Load-Conner deflection at dial gage (c) and (d) for all tested beams.
Effect of Opening Locations
From this Figs. 7-10 it can be noticed when increase in the number of openings in the beams causes reduction both ultimate load and their stiffness so causes increase in their deflections The maximum mid-span deflection as shown in Table 7 while The maximum deflection in shear (a) Group one. 
Effect of RPC Layers
From Table 8 noted the maximum mid-span deflections of hybrid beams with different RPC layers hybrid beams, the hybrid beams with one layer of RPC in compression exhibit larger deflections than those for hybrid beams with RPC in tension. This may be attributed to the higher flexural strength of these beams which allows them to withstand larger deflections before failure (higher energy absorption). From these Figs. 11-14 , maximum mid-span deflections of hybrid beam with one layer of RPC in tension zone were lower than that of NC beams for all beams, while hybrid beams with RPC in tension and compression show higher maximum deflections than NC because of their high ductility. While the maximum deflection in shear span is the less than the maximum midspan deflection as shown Figs. 19-21. Fig. 20 it can be seen that the load versus deflection curves are similar for all beams at early stages of loading after that the skew at opening of flexural zone show greater values than the skew at opening in shear zone for each beam until failure. But the skew of the lower edge is more than the top edge for beams (B1N, B1RNR, B2N and B2RNR) as shown Fig. 22 . Still further it can be observed in beams for (B1RN, B1NR, B2R and B2NR) that the presence of the RPC at any corner reduces the skew because it is a material with higher resistance than the normal and thus gives higher stiffness (higher energy absorption). Fig. 11 . Load-deflection curve for group one at mid-span.
Skew of the Openings
Fig. 12.
Load-deflection curve for group three at midspan. 
Ductility Demand
Ductility is defined as ratio of ultimate deformation to yield deformation [12, 13] . Ductility displacement is related to both the structural configuration and the cross section behavior. There are many ways in which the ductility can be measure as shown in Eq. (1).
where Δu is the mid-span deflection at ultimate load, and Δy is mid-span deflection at yield steel [14] as shown Table 9 . Fig. 19 . Load-deflection curve for group one at shear span. From the steel tensile strain curve obtained for beams under static load it can be noted that the maximum strain is occurred at the bottom chord for all beams and the first yield occurred at bottom chord for all beams. the ductility can be measure as in Eq. (2) .
where εu is the strain at ultimate for bottom chord in mid span, and εy is the strain at yield steel from test of reinforcement as shown Table 10 . The increase in the number of openings leads to increase in the ductility 
B2RNR-B
because it reduces the stiffness of beams, but the different may be due to the difference in the location of the openings.
CONCLUSIONS
Based on the results obtained in the present work from the experimental tests for the tested beams the following conclusions can be drawn: 1-When increase number of opening in a reinforced concrete beam within its significantly decreases its stiffness and ultimate strength 2-Using RPC in a reinforced concrete beam within its significantly increase its stiffness and ultimate strength. 3-It is clearly shown that the cracking load increases when ultimate load increases. The ratio of cracking load to ultimate load (Pcr/Pu) was generally between 18% and 30% for same beams This ratio increases with the RPC layer in tension or compression or together. This ratio reduction with increase number of openings. 4-All beams with one opening were failed by flexure, Beams with two openings were failed by shear, failed by compound failure flexure and shear in beams with three openings 5-The reduction in the ultimate failure loads of the normal beams with two and three openings were 8.1% and 16.21% respectively lesser than those of reference one opening beam. 6-The deflection increase with increasing number of opening about (20-40)%. And decrease with increasing number of layer of RCP about (20-47)%. 7-Using RPC in two layers in tension and compression are more effective than using RPC in one-layer tension or compression only. 8-It can be noticed when increase in the number of openings in the beams causes reduction both ultimate load and their stiffness so causes increase in their deflections. 9-It can be noted that the maximum strain is occurred at the bottom edge for all beams The strain increase with increase number of openings. 10-The strain increase with increase number of openings because exiting the opening in shear zone and therefore there is weakness in this zone. It can be noted that the maximum strain is occurred at the bottom edge for all beams. 11-It can have noted there is an increase and decrease in the ductility despite the presence of RPC may be the reason is the layers that work on the weakness of homogeneity of the beams. In fact, the increase in the number of openings leads to increase in the ductility because it reduces the strength of beams, but the different may be due to the difference in the location of the openings
